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DETAILED ACTION 

This Office action is in response to the RCE filed April 24, 2007. 

Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. ^Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over BASSETT et 
al (5,145,763) in view of MIZUTA et al (6,869,742), with the combination of KOMANO 
(4,847,178), NISHIO et al (6,010,816) and MISUMI et al (2003/0059706). 

The claimed invention is drawn to the following: 

1. (Currently amended) A positive photoresist composition formed by dissolving 
(A) photosensitive novolak resin comprising an alkali soluble novolak resin wherein some 
hydrogen atoms within those of al] phenolic hydroxyl groups of the alkali soluble novolak resin 
are substituted by 1 ^-naphthoquinone diazide sulfonyl groups, wherein the alkali soluble 
novolak resin before substitution by 1.2-naphthoquinone diazide sulfonvl groups has been 
fractionated bv weight to produce a degree of dispersion of 2.2 to 2.8. in (B) an organic solvent 
containing comprising a propylene glycol alkyl ether acetate. 

BASSETT et al discloses a positive resist composition comprising a reaction product of a 
novolak resin and a naphthoquinonediazide sensitizer. The solvent used to formulate the 
composition is disclosed column 8, lines 58-66 which include propylene glycol monomethyl 
ether acetate, and mixtures with those other listed solvents thereof. The o-quinone diazide 
compound is reacted in an amount of 5 to 10% based on the theoretical molar level of hydroxyl 
groups in the resin, thus the endpoints of the preferred range fall within the claimed range of the 
claimed proportions of the substituted hydrogen atoms as recited in claim 2. The method as 
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claimed in claim 7 is met by the disclosure in column 9, lines 7-29 wherein the composition is 
coated, baked, exposed and developed. 

MIZUTA et al discloses a positive photoresist composition comprising a photosensitive 
novolak resin, a quinone diazide sulfonyl ester compound and a sensitizer. The novolak resin 
used to form the photosensitive resin is found in column 10, lines 33-35 wherein said Mw/Mn of 
the novolak resin is in range from 2.2 to 2.8. The percentage of the hydrogens substitute with a 
naphthoquinonediazide sulfonyl group on the novolak resin is disclosed to be 3.8% as seen in 
column IT, lines 39-41 , which falls in the recited range as now recited in new claims 8 and 9. 

Each of the following newly cited prior art references disclose the use of acrvlate 
polymers as good plasticizers in photoresist compositions with quinone diazide containing 
photosensitive ingredients, see column 3, lines 38-40 in KQMANO (4,847,178). column 7, lines 
1 1-18 in NISHIO et al (6,010,816) and paragraph r00231 - f00291 in MISUMI et al 
(2003/0059706) 

It would have been prima facie obvious to one of ordinary skill in the art of positive 
photoresist compositions to substitute the novolak resin in MIZUTA et al as the photosensitive 
novolak resin in BASSETT et al and reasonably expect same or similar results as disclosed in 
BASSETT et al high resolution, sensitivity and definition. It would also have been prima facie 
obvious to one of ordinary skill in the art positive photoresist compositions to have a reaction 
percentage of about 3.8% of the hydrogen atoms on the novolak resin for the photoresist resist 
composition as recited in MIZUTA et al and expect same or similar results such as as disclosed 
in MIZUTA et al 
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Finally it would have been prima facie obvious to the skilled artisan to add a known 
plasticizer such as acrylate polymers into the composition and reasonably expect excellent 
coating properties, flexibility and anti-brasion properties to the photoresist composition. 

3. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over OKAZAKI 
et al (5,422,221) in view of NISHI et al (5,759,736), MIZUTA et al (6,869,742) with the 
combination of KOMANO (4,847,178), NISHIO et al (6,010,816) and MISUMI et al 
(2003/0059706). 

The claimed invention has been recited above and is included by reference. 

OKAZAKI et al discloses a positive photoresist composition comprising a photosensitive 
novolak resin having 3% to 27 mol percent of the hydrogen atoms on the resin replaced with a 
1,2-naphthoquinonediazide-sulfonyl group, see column 2. line 49- column 3, line 2 . The resin 
used in the condensation reaction has a weight average molecular weight of 1,000 to 10,000. 

OKAZAKI et al lacks a working example comprising a photoresist composition 
comprising a mixture of an ethyl lactate solvent and a propylene glycol alkyl ether acetate 
mixture as recited in claim 6. 

NISHI et al disclose positive working photoresist compositions comprising novolak resin, 
which has been esterified with a quinonediazide compound and dissolved in a solvent mixture of 
ethyl lactate and propylene glycol monomethyl ether acetate. The use of a mixture of solvents is 
known and disclosed in column 6. line 49 - column 7, line 10 and include ethyl lactate and 
propylene glycol monomethyl ether acetate, in fact Example 1 uses that exact solvent mixture, 
see column 8, lines 20-40. 
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MIZUTA et al discloses a positive photoresist composition comprising a photosensitive 
novolak resin, a quinone diazide sulfonyl ester compound and a sensitizer. The novolak resin 
used to form the photosensitive resin is found in column 10, lines 33-35 wherein said Mw/Mn of 
the novolak resin is in range from 2.2 to 2.8. The percentage of the hydrogens substitute with a 
naphthoquinonediazide sulfonyl group on the novolak resin is disclosed to be 3.8% as seen in 
column LL lines 39-41 , which falls in the recited range as now recited in new claims 8 and 9. 

Each of the following newly cited prior art references disclose the use of acrvlate 
polymers as good plasticizers in photoresist compositions with quinone diazide containing 
photosensitive ingredients, see column 3, lines 38-40 in KOMANO (4,847,178), column 7, lines 
11-18 in NISHIO et al (6.010,816) and paragraph f00231 - r00291 in MISUMI et al 
(2003/0059706). 

It would have been prima facie obvious to one of ordinary skill in the art of positive 
working photoresist compositions to use a mixture ethyl lactate and polypropylene glycol 
monomethyl ether acetate to dissolve the components of OKAZAKI et al and reasonably expect 
same or similar results with respect to smooth coating properties and excellent storage stability. 
It would also have been prima facie obvious to one of ordinary skill in the art of positive 
photoresist composition to substitute the novolak resin in MIZUTA et al as the photosensitive 
novolak resin in BASSETT et al and reasonably expect same or similar results as disclosed in 
BASSETT et al high resolution, sensitivity and definition and have a reaction percentage of 
about 3.8% of the hydrogen atoms on the novolak resin substituted with a 
naphthoquinonediazide sulfonyl group and expect same or similar results such as disclosed in 
MIZUTA et al. 
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Finally it would have been prima facie obvious to the skilled artisan to add a known 
plasticizer such as acrylate polymers into the composition and reasonably expect excellent 
coating properties, flexibility and anti-brasion properties to the photoresist composition. 

4. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over MIZUTA et 
al. 

The claimed invention has been recited above and is included by reference. 

MIZUTA et al discloses a positive photoresist composition comprising a photosensitive 
novolak resin, a quinone diazide sulfonyl ester compound and a sensitizer. The novolak resin 
used to form the photosensitive resin is found in column 10, lines 33-35 wherein said Mw/Mn of 
the novolak resin is in range from 2.2 to 2.8. The percentage of the hydrogens substitute with a 
naphthoquinonediazide sulfonyl group on the novolak resin is disclosed to be 3.8% as seen in 
column LL lines 39-41 . which falls in the recited range as now recited in new claims 8 and 9. 

MIZUTA et al discloses use of solvents for formulating the recited photoresist to 
included polypropylene glycol monomethyl ether acetate in column 8. lines 54-55 among other 
solvents. 

Each of the following prior art references disclose the use of acrylate polymers as good 
plasticizers in photoresist compositions with quinone diazide containing photosensitive 
ingredients, see column 3, lines 38-40 in KOMANO (4,847,178), column 7, lines 1 1-18 in 
NISHIO et al (6,010,816) and paragraph [0023] - [0029] in MISUMI et al (2003/0059706) 

It would have been prima facie obvious to one of ordinary skill in the art of positive 
working photoresist compositions to use a mixture ethyl lactate and polypropylene glycol 
monomethyl ether acetate or polypropylene glycol monomethyl ether acetate alone to dissolve 
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the components such as the novolak resin having a degree of dispersion of 2.2 to 2.8 as well as 
have about 3.8% of the hydrogen atoms on the novolak resin substituted with a 
naphthoquinonediazide sulfonyl group and expect same or similar results such as disclosed in 
MIZUTA et al. for high resolution, sensitivity and definition 

Finally it would have been prima facie obvious to the skilled artisan to add a known 
plasticizer such as acrylate polymers into the composition and reasonably expect excellent 
coating properties, flexibility and anti-brasion properties to the photoresist composition. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Chu whose telephone number is (571) 272-1329. The 
examiner can normally be reached on Monday - Friday from 9:30 am to 6:00 pm. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Cynthia Kelly, can be reached on (571) 272-1526 

The fax phone number for the USPTO is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PMR only. For more information about the PAIR 
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/John S. Chu/ 

Primary Examiner, Group 1700 



J.Chu 

June 15, 2007 



